Angiogenesis in ectopic ovarian xenotransplantation: multiparameter characterization of the neovasculature by dynamic contrast-enhanced MRI.
It has been suggested that ovarian cryopreservation and xenotransplantation can be used to preserve oocytes from damage during anticancer treatments. The main obstacle to subsequent ovarian grafting is loss of oocytes due to impaired perfusion. The aim of this study was to characterize angiogenic events following ovary xenotransplantation. Rat ovaries were transplanted into or onto the muscle of immunocompromised CD1-nude mice. Ovariectomy (OVX) of host mice prior to transplantation supported the resumption of follicular development, as manifested by the prevalence of antral follicles and corpora lutea. Two days after transplantation, the grafts were devoid of blood supply. Functional vessels within the graft were detected by MRI and histology from day 7 and on. By 2-3 weeks, both blood volume fraction and permeability in the graft, as measured with the use of albumin-based MR contrast material, were significantly elevated relative to the adjacent muscle. Extravasation of contrast material from the graft neovasculature was followed by interstitial convection in the muscle surrounding the graft, and draining toward the proximal popliteal lymph node. Development of the vasculature was monitored noninvasively, providing a time scale for revascularization and recovery of ovarian function following xenotransplantation of ovarian grafts.